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importance value (IV)Abstract This investigation was carried out during the period extended from spring 2011 to
autumn 2012 at Sidi-Barrani in the North Western Coast of Egypt under rainfed conditions. The
objective of this investigation was to study the natural vegetation qualitatively and quantitatively
in relation to the effect of some ecological factors, i.e., plant communities and growth seasons on
some range measurements, i.e., botanical composition, plant density, coverage, frequency, impor-
tance value, foliage yield and nutritive value of some perennial species. Thirty-eight plant species
belonging to 16 families were found; the highest number of plant families, number of plant species
and palatable plant species were obtained under Artemisia herba-alba community. The highest val-
ues of plant density, coverage % and forage yield were recorded under A. herba-alba community in
spring season during both years. Meanwhile, the lowest values of all studied traits were recorded
under Anabasis articulata community in autumn season.
Signiﬁcant differences were found between plant communities, growth seasons and their
interaction.
Among perennial species, the highest ﬁgure of importance value (IV) was contributed by
A. articulata, A. herba-alba and Gymnocarpos decandrum in both years. While, Trigonella stellata
and Aegilops kotschyi have the highest values (IV) among the annual species in the ﬁrst year. Mean-
while, Hippocrepis bicontorta, Scorpiurus muricatus gave the highest (IV) during spring season in the
second year.
Highest digestible crude protein percentage (DCP) was recorded in Helianthemum lippii
species followed by A. herba-alba. The highest TDN % were achieved by Noaea mucronata and
G. decandrum. A. herba-alba and H. lippii gave the maximum values of digestible energy (DE),
metabolized energy (ME) and net energy (NE). Deverra tortuosus recorded the highest value of
gross energy (GE).
ª 2014 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University.Open access under CC BY-NC-ND license.
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Egypt has a total area of about one million Km2, under arid
and hyper arid conditions, of which only a small portion
(4% of total area) is agriculturally productive and about
96% is desert, 1.5% of the total country area is rangeland.
The North Western Coast (NWC) is characterized by dry
Mediterranean climate and extends from Alexandria to El sal-
lum for about 500 km, and from the seashore inland for about
40 km. This coastal belt is the richest part of Egypt in ﬂower-
ing plants, 50% of the total number of species of the Egyptian
ﬂora Tackholm (1974). Most of these species are annuals.
However, perennial grasses, forbs, and shrubs are the primary
forage for rangeland livestock. The natural range vegetation
depends mainly on rainfall, which varies greatly from year to
year and in its distribution during the rain season. The various
range types are closely associated with edaphic and climatic
characteristics.
Goats, camels and sheep are the most important livestock
species grazing in NWC area. Livestock in the study area
depends mainly on the natural vegetation to provide their
nutrient requirements. Range productivity depends on various
factors as climate, soil, botanical composition and range man-
agement, e.g. grazing patterns, stocking rates and wild life.
Degradation of the rangeland is evident in many parts of
Egypt as a result of a long history of overgrazing, low erratic
rainfall and long drought periods, expansion of rainfed culti-
vation (particularly barley, wheat and horticultural crops) in
the favorable rangeland areas, increasing uprooting of trees
and woody shrubs for fuel.
The aim of this study was to assess the productivity,
botanical composition, some range measurements of three
plant communities and determine the nutritive values of
some browsing perennial species at Sidi-Barrani zone in
the NWC of Egypt. Many investigators in Egypt studied
the natural vegetation characteristics and productivity of
plant communities in various locations, as affected with
plant communities and growth seasons; Zahran and GirgisTable 1 Monthly averages of climatic factors at Marsa Matruh cit
Periods 2011
Climatic factors Air temperature (C) WS (ms1) P
Max Min Mean
January 19.2 14.7 17.0 7.3 4
February 19.3 14.8 17.0 8.3 5
March 20.6 15.7 18.2 7.9 3
April 22.7 17.8 20.3 9.4 4
May 25.5 20.6 23.0 10.5 4
June 28.1 24.1 26.0 12.0 3
July 30.6 26.4 29.0 23.3 3
August 30.2 26.6 28.4 13.5 3
September 29.6 25.6 28.0 12.9 3
October 26.7 22.5 24.6 21.4 3
November 21.1 16.8 19.0 8.3 4
December 19.4 14.8 17.1 7.5 4
Mean 24.4 20.0 22.3 11.9 4
Annual 49
Source: Meteorological Authority, Cairo.
Where: WS: (Wind Speed), P: (Precipitation).(1971), El-Monayeri et al. (1979), Reiad et al. (1996a) and
El-Shesheny (2007).
Materials and methods
Study area
The present investigation was carried out at Sidi-Barrani
area in the North Western Coast of Egypt during the period
extended from autumn 2011 till spring 2012 under rainfed
condition. This investigation aimed to study the vegetation
characteristics, productivity, importance value (IV) and
nutritive values S of some plant communities as affected
by three different plant communities (Artemisia herba-alba
community, Gymnocarpos decandrum community and Anaba-
sis articulate community) and two growth seasons (autumn
and spring). The ﬁrst community was located at latitudes
of 3134005800N and longitudes of 2603094000E with 317 m
elevation, the second community was located at latitudes
of 3117071800N and longitudes of 26015089400E with eleva-
tion of 512 m and the third community was located at lati-
tudes of 3115013400N and longitudes of 26017003700E with
elevation of 490 m.
Climate
The study area is classiﬁed as aired with mild winter and warm
summer. The distribution of main annual rainfall in Egypt
shows a maximum rate over the Mediterranean coast with a
rapid decrease toward the south. Data in Table 1 show the
amount of precipitations in the second year was higher than
the ﬁrst year.
Vegetation measurements
Six list and counting quadrates (20 m2) mentioned by Ibrahim
(1995) were used to study the natural vegetation in relation toy during 2011 and 2012.
2012
(mm) Air temperature (C) WS (ms1) P (mm)
Max Min Mean
.28 17.0 12.6 14.8 7.8 5.52
.12 17.2 12.7 15.0 7.2 4.97
.96 19.0 15.0 17.0 8.2 4.39
.72 24.8 19.3 22.0 7.1 4.41
.09 26.5 21.7 24.0 10.7 3.95
.65 28.7 24.6 26.7 12.3 3.83
.56 29.4 26.7 28.0 14.8 3.60
.46 32.3 19.4 27.1 2.7 0.00
.66 36.3 17.3 25.4 2.4 0.00
.51 32.4 16.2 23.6 2.2 2.40
.28 32.5 11.5 20.1 2.2 7.80
.77 28.4 7.6 15.7 3.6 13.60
.1 27.1 17.1 22.1 6.8 4.5
.1 54.5
Assessment of some plant communities at Sidi-Barrani 157the studied factors i.e. communities and seasons. The placenta-
tion of the quadrates was chosen randomly vertically on the
vegetation degrading in nature. The following measurements
were determined in order to evaluate the vegetation
characteristics.
Plant composition
Plant species and families were fully identiﬁed to the families
level and named according to Tackholm (1974) updated by
Boulos (1995). Plant density (plant/m2), plant coverage (%)
and plant frequency (%) were calculated according to the fol-
lowing equations as described by Hanson and Churchill (1965)
and Mueller-Dombois and Ellenberg (1974).
Plant densityðplant=m2Þ¼Number of individual species
Total areaðin unitsÞ
Coverageð%Þ¼The area occupied by the species
Thewhole investigated area
100
Frequencyð%Þ¼Number of occurrence of the individual species
Number of occurrence ofwhole species
100
The importance value for different species was calculated
according to Ludwig and Reynolds (1988) by calculating
sum of relative density, relative cover and relative frequency
for different species as follows:
Relative density ¼ Density for a species
Total density for all species
 100
Relative cover ¼ Coverage for a species
Total coverage for all species
 100
Relative frequency ¼ Frequency for a species
Total frequency for all species
 100
Importance value ¼ Relative densityþRelative cover
þRelative frequencyFresh foliage yield
Each plant species in the quadrate was clipped and weighed to
determine the fresh forage yield of the different species per unit
area (20 m2) and then counted as (kg./fad.). Also, whole fresh
forage production of all species was counted.
Dry foliage yield
Samples of fresh foliage for each plant species were taken, and
oven dried at 70 C till constant weight and then weighed to
determine, the percent of dry matter which used to determine
dry forage yield for every species and the whole production
of dry forage yield (kg./fad.).The chemical composition
The chemical composition was determined by taking samples
of fresh matter (100 g) for some dominance perennial species
grown in plant communities under these investigation, and
oven dried at 70 C to a constant weight (A.O.A.C., 1980).
Samples were milled to ﬁne powder and used for the chemical
analyses. Crude protein (CP) was determined by using modi-
ﬁed Micro-Kjeldahl according to Peach and Tracey (1956).
The method measures total nitrogen which was then multipliedby 6.25 to estimate the crude protein value. Crude ﬁber (CF)
was determined by using the ﬁltration method, alkali and acid
treatment samples were ﬁltered through a mat. The ring
adjusted to an ordinary funnel attached to a vacuum pump
according to A.O.A.C. (1980). Ash content was determined
in the samples by a process similar to cremation in a mufﬂe
furnace at 600 C for ﬁve hours and the residual minerals
(inorganic material) were determined according to A.O.A.C.
(1980). The ether extract (EE) was determined by using petro-
leum ether at 60–80 C in soxhlet apparatus according to
A.O.A.C. (1980). Nitrogen free extract (NFE) was calculated
as follows: NFE%= 100  (CP%+ CF%+EE%+ash%).
The digestible crude protein (DCP) was estimated by fol-
lowing this equation DCP (% in DM) = 0.929 CP  3.52.
Shaltout et al. (2012) and Demarquilly and Weiss (1970). This
equation is only valid in the case of nitrogen concentra-
tionP to 0.61%. Total digestible nutrients (TDN) was esti-
mated according to the equation applied by Abou El-Naga
and El-Shazly (1971): TDN (% in DM) = 0.623 (100 + 1.25
EE)  CP 0.72. Where: EE is % of ether extract and CP is
% of crude protein.
Gross energy (GE) was calculated by following this equa-
tion: GE (kcal 100 g1) = 5.72 CP%+ 9.5 EE%+ 4.79
CF%+ 4.03 NFE% (NRS, 1984). Digestible energy (DE)
was calculated by following this equation: DE
(Mcal kg1) = 0.0504 CP%+ 0.077 EE%+ 0.02 CF%
+ 0.000377 (NFE)2 + 0.011 NFE%  0.152 (NRS, 1984).
Metabolized energy (ME) was calculated by following this
equation: ME (Mcal kg1) = 0.82 · DE (Garrett, 1980). Net
energy (NE) was calculated by following this equation: NE
(Mcal kg1) = 0.5 ·ME (Le Houerou, 1980).
Statistical analysis
The experimental design used was split – plot design with ten
replicates. The plant communities occupied the main plot,
while growth seasons arranged in the sub- plot. The proper sta-
tistical analysis was followed by using MSTAT C program
Russell (1991). The differences among the means were per-
formed by least signiﬁcant difference (LSD) at 5% level as
described by Waller and Duncan (1969).
Results and discussion
Botanical composition, palatability and life duration
Data presented in Table 2 indicated that, there were 16 plant
families which included 38 plant species, of which 26 were pal-
atable and 12 unpalatable. There was nine species of Astera-
ceae, six species of Poaceae, ﬁve species of Fabaceae, three
species of each Chenopodiaceae and Brassicaceae, and two
species of Apiaceae, and one plant species for the rest of the
families (10 families). Among the 38 plant species 11 species
were perennial, 7 of which were palatable and the other 4 were
unpalatable. The other 27 species were annuals, of which 19
were palatable and 8 were unpalatable. A. herba-alba commu-
nity were shown to have more plant families, plant species,
annuals, perennial species and palatable species than that of
G. decandrum and Anabasis articulate communities, these
results were true in both years. This may be due to much dif-
ferentiation in the mechanical and chemical content of the
Table 2 Plant composition, palatability and duration of three plant communities and two growth seasons during two studied years
(2011 and 2012).
Studied years 2011 2012
Plant communities Ar.C Gy.C. An.C. Ar.C. Gy.C. An.C.
Growth seasons Au Sp Au Sp Au Sp Au Sp Au Sp Au Sp
Family Scientiﬁc name Vernacular name P Du
Chenopodiaceae Haloxylon salicornicum (Hammada elegans) Rimth Up Pr X X X X · · X X X X X ·
Noaea mucronata Shoak el-hanash P Pr · X · · · · · · · · · ·
Anabasis articulata Agram Up Pr · · · · X X · · · · X X
Alliaceae Allium desertorum Ze eitmaan P An · · · · · X · · · · · ·
Thymelaeaceae Thymelaea hirsuta Methanan Up Pr X X X X X · · · X X · ·
Fabaceae Trigonella stellata Gargas P An · X · · · · · X · X · ·
Medicago polymorpha Oqqeil P An · X · X · X · X · X · X
Scorpiurus muricatus Zanab el-aqrab p An · X · · · · · X · · · ·
Hippocrepis bicontorata Doreis p An · X · · · · · X · · · ·
Lotus creticus Oshb p An · X · · · · · · · · · ·
Poaceae Stipagrostis ciliata Hmera P Pr · X · X · · · X X X · ·
Phalaris minor Ain el-qoot P An · X · · · · · X · · · ·
Aegilops kotschyi Shaeer el-faar P An · X · · · · · X · · · ·
Hordeum leporinum Abu shtirt P An · X · · · · · · · · · ·
Lygeum spartum Halfa p Pr · X · · · · · · · · · ·
Bromus rabens Abu keneitla P An · · · · · · · X · · · ·
Asteraceae Echinopus spinosissimus Shoak el-gamal Up An · · · X · · · · · · · ·
Filago desertorum - Up An · X · · · · · · · · · X
Iﬂago spicata Kreisht el-gadye Up An · · · · · X · · · · · ·
Anacyclus alexandrinus Sorret el-kabsh P An · X · · · · · X · · · ·
Sonchus oleraceus Goodeid P An · · · · · · · · · · · X
Scorzonera alexandrina Dabbaah Up An · X · X · X · · · · · ·
Picris radicata Halawa Up An · · · · · · · X · · · ·
Artemisia herba-alba Sheeh P Pr X X · · · · X X · · · ·
Gnaphalium pulvinatum P An · X · · · · · · · · · ·
Brassicaceae Maresia pygmaea Shigara P An · X · · · · · X · · · ·
Cardaria draba Lislis P An · X · · · · · X · · · ·
Carrichtera annua Gileglaag P An · X · · · · · X · · · ·
Apiaceae Deverra tortuosa (Pituranthos tortuosus) Qazzah P Pr X X X X · X · X X X · ·
Adonis dentatus Naab el-gamal Up An · X · · · · · · · · · ·
Caryophyllaceae Gymnocarpos decandrum Gurad P Pr · X X X · X · X X X · ·
Malvaeae Malva sp. Khobbeiza P An · X · · · X · X · X · ·
Geraniaceae Erodium hirtum Timmeir P An · X · · · · · X · · · ·
Cistaceae Helianthemum lippii Qadib P Pr · X · · · · · X · · · ·
Plantaginaceae Plantago cylindrica Yanam P An · X · · · X · X · X · X
Liliaceae Asphodelus microcarpus Basal el-onsal Up Pr · X · · · · X X · · · ·
Primulaceae Anagallis arvensis Ain el-gamal Up An · X · · · · · · · · · ·
Zygophyllaceae Fagonia arabica Aqool el-ghazaal Up An · · · · · · · · · X · ·
P = palatability, Up = Unpalatability, Pr = Perennial, An = annual, Du = duration,
p
=Presence, x = Absence, Au = Autumn,
Sp = Spring.
Ar.C. = Artemisia herba-alba community.
Gy.C. = Gymnocarpos decandrum community.
An.C. = Anabasis articulata community.
158 M.A. El-Shesheny et al.occupied soil which differed in the different communities, this
differentiation is based on ﬁeld observations. These results are
in accordance with those obtained by Migahid and Ayyad
(1959), Girgis (1971), Reiad et al. (1996c) and El-Morsy and
Ahmed (2010).
Regarding the effect of growth seasons on the botanical
composition, Data in Table 2 showed great differences
between autumn and spring seasons during the two studied
years. Plant families and number of species, palatability and
unpalatability, annual and perennial plant species showed
superiority in spring compared with autumn. This may be
due to mainly to the more suitable conditions of most climato-logically conditions mainly rainfall and temperature which
affect germination, growth and productivity. These results
are in agreement with those obtained by Abou-Deya and
Salem, 1990a, El-Shesheny (2007) and El-Morsy and Ahmed
(2010).
Plant density (plant/m2)
Results in Table 3 showed the effect of plant communities,
growth seasons and their interaction on plant density
(plant/m2) during the two years. Results obtained revealed
that, plant density was signiﬁcantly affected by plant commu-
Table 3 Effect of plant communities, growth seasons and their interaction on range measurements (plant density, coverage, fresh and
dry forage yields) during the period extended from spring 2011 to autumn 2012.
Studied years 2011 2012
Range measurements Plant density
(%)
Coverage
(%)
Fresh yield
(kg./fad.)
Dry yield
(kg./fad.)
Plant density
(%)
Coverage
(%)
Fresh yield
(kg./fad.)
Dry yield
(kg./fad.)
Studied factors
Plant communities:
Ar.C. 3.94 a 14.05 a 412.03 a 157.02 a 5.66 a 8.85 a 90.39 a 38.94 a
Gy.C. 1.18 b 2.39 b 26.19 b 15.39 b 6.52 a 2.57 b 35.30 b 19.56 a
An.C. 0.49 b 2.65 b 105.06 b 54.96 ab 4.48 a 3.35 b 64.03 a 33.10 a
LSD 5% 1.18 6.99 282.75 111.03 2.66 4.15 44.49 19.64
Growth seasons:
Spring 2.91 a 10.17 a 304.56 a 114.23 a 10.15 a 7.06 a 93.74 a 41.99 a
Autumn 0.83 b 2.56 b 57.63 a 37.34 a 0.96 b 2.92 b 32.74 b 19.08 b
LSD 5% 1.35 7.03 302.29 112.25 2.77 4.67 28.56 11.64
Interaction:
Ar.C* Spring 6.53 a 24.35 a 781.16 a 289.14 a 10.08 a 12.99 a 148.54 a 58.02 a
Ar.C.* Autumn 1.35 b 3.75 b 42.91 b 24.90 b 1.24 b 4.7 b 32.24 b 19.87 b
Gy.C.* Spring 1.38 b 2.88 b 32.13 b 16.98 b 11.87 a 3.45 b 63.42 b 34.77 ab
Gy.C.* Autumn 0.78 b 1.91 b 20.24 b 13.81 b 1.18 b 1.68 b 7.18 b 4.34 b
An.C.* Spring 0.63 b 3.29 b 100.40 b 36.59 b 8.50 a 4.72 b 69.27 b 33.17 ab
An.C.* Autumn 0.36 b 2.02 b 109.73 b 73.33 b 0.45 b 2.38 b 58.80 b 33.03 ab
LSD 5% 1.67 9.89 399.87 157.03 3.76 5.87 62.93 27.78
Averages having similar small letters in the same column are not signiﬁcant at P= 0.05 level of signiﬁcant.
Ar.C. = Artemisia herba-alba Community.
Gy.C. = Gymnocarpos decandrum Community.
An.C. = Anabasis articulata Community.
Assessment of some plant communities at Sidi-Barrani 159nities. This trend was true in the ﬁrst year, but in the second
year the effect of the interaction was not signiﬁcant on plant
density. Plant density was greater in case of A. herba-alba
community as compared with that of other communities. This
indicates that spreading of plant per unit area depends mainly
on the edaphic factors effect such as soil texture and soil
depth, this could in turn reﬂect on more plant growth and
number. These results are in agreement with those obtained
by El-Monayeri et al. (1979), El-Shesheny (2007) and El-
Morsy and Ahmed (2010).
In respect of the effect of growth season on plant density,
results cleared that, plant density was signiﬁcantly affected
by growth seasons. This trend was true in both years. Spring
season had higher values of plant density than that of autumn.
This may be attributed to the presence of more annual species
as well as the perennial ones; favorable environments were
more during spring seasons, i.e. temperature, water availabil-
ity. These ﬁndings are in harmony with those obtained by
El-Morsy and Ahmed (2010).
Concerning the effect of the interaction between plant com-
munities and growth seasons on plant density, results showed
that, the plant communities and growth seasons interacted
together and gave signiﬁcant effect on plant density. This sig-
niﬁcant effect means that the response of plant density under
the investigated plant communities was not the same for the
studied growth seasons. The highest value of plant density
was obtained under A. herba-alba community in spring season,
these results were true in the ﬁrst year (2011). But in the second
year (2012) the maximum value of plant density was noticed
under G. decandrum community in spring season. While, Anab-
asis articulate community recorded the lowest value of plant
density in autumn season in both years.Plant coverage percentage
Results in Table 3 showed that the performance of coverage per-
centageof thenatural vegetationwhich found throughthe survey
during the two studied years under the different three plant com-
munities and different growth seasons and their interaction.
Regarding the effect ofplant communities onplant coverageper-
centage, results indicated that, therewasa signiﬁcant effect of the
plant communities on the coveragepercentage inbothyears.The
maximum averages of the plant coverage percentage were
recorded under the A. herba-alba community, while the mini-
mum values were obtained under theG. decandrum community.
Concerning the effect of growth seasons on plant coverage
percentage, results revealed that, there was signiﬁcant differ-
ence in coverage percentage in both seasons through the two
years. The highest values of plant coverage percentage were
recorded in spring seasons while the lowest values were
obtained in autumn seasons. These results were true in both
years. It could be concluded that the more rainfall and soil
depth react together to induce more plant growth and number.
These results are in accordance with those obtained by El-
Toukhy et al. (2002) and El-Morsy (2010).
In respect of the interaction effect between plant communi-
ties and growth seasons, on plant coverage percentage results
indicated that the effect of this interactionwas signiﬁcant in both
seasons. This signiﬁcant effect means that the response of plant
coverage percentage of natural vegetation under the studied
plant communities was not the same for the two growth seasons.
The highest values of coverage percentage were recorded under
the A. herba-alba community in spring season, while, the lowest
values were obtained under the G. decandrum community in
autumn season, these results were true in both years.
Table 4 Inﬂuence of plant communities, growth seasons and their interaction on frequency % during the period extended from spring
2011 to autumn 2012.
Studied years 2011 2012
Plant communities Ar.C. Gy.C. An.C. Mean Ar.C. Gy.C. An.C. Mean
Growth seasons
Spring 43.33 61.11 40.74 48.39 41.67 65.00 80.00 62.22
Autumn 50.00 54.17 66.67 56.95 94.44 63.33 66.67 74.81
Mean 46.67 57.64 53.71 68.06 64.17 73.34
Ar.C. = Artemisia community.
Gy.C. = Gymnocarpos community.
An.C. = Anabasis community.
Table 5 Relative importance of natural vegetation as affected by three plant communities and two growth seasons.
Studied years 2011 2012
Plant communities Ar.C. Gy.C. An.C Mean Ar.C. Gy.C. An.C Mean
Growth season Au Sp Au Sp Au Sp Au Sp Au Sp Au Sp
Scientiﬁc name
Haloxylon salicornicum (Hammada elegans) 41.15 15.06 19.88 14.17 22.57 53.08 3.99 23.32 18.02 45.80 28.84
Noaea mucronata 1.88 1.88 –
Anabasis articulata 265.0 153.0 209.0 254.2 131.9 193.05
Allium desertorum 9.61 9.61 –
Thymelaea hirsuta 9.88 3.16 54.38 13.7 35.02 23.23 18.99 19.44 19.22
Trigonella stellata 1.44 1.44 2.1 3.11 2.61
Medicago polymorpha 5.04 8.16 40.04 17.75 12.14 23.16 18.29 17.86
Scorpiurus muricatus 1.62 1.62 2.27 2.27
Hippocrepis bicontorta 1.82 1.82 2.25 2.25
Lotus creticus 3.06 3.06 –
Stipagrostis ciliata 1.67 49.89 25.78 14.5 80.1 56.1 50.23
Phalaris minor 8.83 8.83 55.65 55.65
Aegilops kotschyi 1.44 1.44 10.77 10.77
Hordeum leporinum 3.36 3.36 –
Lygeum spartum 1.86 1.86 –
Bromus rabens – 2.6 2.6
Echinopus spinosissimus 18.21 18.21 –
Filago desertorum 32.55 32.55 44.43 44.43
Iﬂoga spicata 9.37 9.37 –
Anacyclus alexandrinus 11.33 11.33 8.97 8.97
Sonchus oleraceus – 26.05 26.05
Scorzonera alexandrina 3.96 37.0 41.01 30.45 –
Picris radicata – 6.89 6.89
Artemisia herba-alba 233.1 102.5 167.8 190.8 109.0 149.9
Gnaphalium pulvinatum 1.95 1.95 –
Maresia pygmaea 12.45 12.45 2.4 2.4
Cardaria draba 28.13 28.13 28.37 28.37
Carrichtera annua 5.51 5.51 2.27 2.27
Deverra tortuosa (Pituranthos tortuosus) 15.94 3.03 19.36 23.13 7.36 13.76 2.15 20.69 3.4 8.75
Adonis dentatus 4.85 4.85 –
Gymnocarpos decandrum 2.27 206.4 120.7 17.8 86.79 2.15 156.9 83.1 80.72
Malva sp. 1.86 6.2 4.03 2.2 2.88 2.54
Erodium hirtum 6.36 6.36 4.92 4.92
Helianthemum lippii 3.69 3.69 2.3 2.3
Plantago cylindrica 3.21 15.04 15.65 11.3 3.28 75.07 79.39 52.58
Asphodelus microcarpus 16.76 16.76 56.19 18.81 37.5
Anagallis arvensis 9.37 9.37 –
Fagonia arabica – 15.84 15.84
Total 300 300 300 300 300 300 300 300 300 300 300 300
Ar.C. = Artemisia herba-alba Community.
Gy.C.=Gymnocarpos decandrum Community.
An.C. = Anabasis articulata Community.
Au = autumn.
Sp = spring.
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Table 6 Organic components on dry mater percentage of
some perennial native plants grown into plant communities.
Scientiﬁc name NFE CP EE CF Ash
Stipagrostis ciliata 49.41 8.44 1.22 28.25 12.68
Gymnocapos decandrum 49.54 7.58 0.78 31.75 10.35
Artemisia herba-alba 49.47 10.78 3.35 26.75 9.65
Lygeum spartum 50.91 7.88 2.16 32.50 6.55
Helianthemum lippii 47.93 11.25 3.37 28.50 8.95
Deverra tortuosus 44.69 10.11 1.25 37.83 6.12
Anabasis articulata 49.50 9.69 0.81 23.00 17.00
Noaea mucronata 57.75 5.31 0.84 26.50 9.60
NFE: Nitrogen free extracts, CP: Crude protein, EE: Ether extract,
CF: Crude ﬁber.
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Data in Table 3 showed the response of fresh and dry foliage
yields of the studied plant communities, growth seasons and
their interaction in 2011 and 2012 years. The dry forage yield
had the same trend of the fresh forage yield during both years
in its response to plant communities, growth seasons and their
interaction. In respect of the effect of the studied plant com-
munities on fresh and dry forage yields data in Table 3 indi-
cated that, the fresh and dry forage yields obtained from A.
herba-alba community was signiﬁcantly greater than that of
G. decandrum and Anabasis articulata plant communities. This
was true in both studied seasons. This could be considered as a
result of the more suitability of the edaphic as well as climatic
factors in the different plant communities to enhance the
growth of the different plant species grown in A. herba-alba
community compared with that of G. decandrum and A. artic-
ulata plant communities.
Concerning the effect of growth seasons on fresh and dry
yields, results in Table 3 revealed that the foliage yield differed
greatly in both autumn and spring seasons in both years. The
fresh and dry yields were signiﬁcantly affected in spring season
compared with that of autumn one. This was true in both
investigated seasons with more production in the ﬁrst year.
Similar results were recorded by Ibrahim (1995), El-Morsy
and Ahmed (2010) and El-Shesheny (2007).
Concerning, the effect of the interaction between plant
communities and growth seasons on forage yield. Data in
Table 3 showed signiﬁcant effects of this interaction in both
seasons. The values of the fresh and dry forage yields recorded
in A. herba-alba community in spring seasons were signiﬁ-
cantly higher than that obtained in autumn season. These
results were true in both years. Meanwhile, the lowest value
was obtained under G. decandrum community in autumn sea-
son in both years.
Frequency %
Data presented in Table 4 cleared the effect of plant commu-
nities, growth seasons and their interaction on frequency %.
Results showed a great ﬂuctuation in plant frequency of stud-
ied plant communities in both years, this may be due to the
changing of climatic condition from one season to another
and from year to another. Similar results were discussed by
El-Shesheny (2007).
Concerning the effect of growth seasons on plant frequency
%, results in Table 4 revealed that, the highest values of fre-
quency percentage were noticed in autumn season, while the
lowest values were recorded during the spring one. These
trends hold fairly true in both years.
Regarding the interaction effect between plant communities
and growth seasons on frequency percentage of native species,
data in Table 4 indicated that, there was no clear trend of fre-
quency percentage of natural vegetation.
Importance value (IV)
Importance values are the efﬁciency method to compare
among species by studying the relative density, relative cover-
age and relative frequency for each species. Importance value
provides information could help in determining which speciesfrom which habitat type is the most adaptive and tolerant
one to environment stresses. Results in Table 5 showed the
importance value of plant species. Among perennial species,
the highest value IV was noticed by A. articulata, A. herba-alba
and G. decandrum in both years. While, Trigonella stellata and
Aegilops kotschyi, gave the highest IV among annual species in
the ﬁrst year, Hippocrepis bicontorta, Scorpiurus muricatus and
Helianthemum lippii gave the highest IV during the second
year.
Forage quality
Organic components: Data in Table 6 present the organic com-
ponents of some perennial native plants in autumn season.
Crude protein (CP%): Crude protein is one of the most
important criterions for forage quality evaluation (Assefa
and Ledin, 2001). H. lippii had the highest CP% (11.25%) fol-
lowed by A. herba-alba (10.78%) and Deverra tortuosus
(10.11%). While, Noaea mucronata recorded the lowest CP%
(5.31%).
Crude ﬁber (CF%): crude ﬁber % ranged from 37.83% in
D. tortuosus to 23.00% in Anabasis articulate.
Ether Extract (EE%): The highest EE% found in H. lippii
(3.37%) and A. herba-alba (3.35%), While, G. decandrum had
the lowest value of EE% (0.78%).
Ash content%: Total minerals play an important role in
promoting balanced growth of animals. A. articulata had the
highest value of ash content (17.00%), while, D. tortuosus
had the lowest value of Ash% (6.12%).
Nitrogen free extracts (NFE): consisting of total carbohy-
drates in feeds. N. mucronata had highest value of NFE
(57.75). Meanwhile D. tortuosus had the lowest value of
NFE (44.69).
Nutritive value: The forage value of a consumed plant is the
result of two main components: (1) palatability and voluntary
intake by livestock and (2) nutritive value Le Houerou (1980)
and Heneidy (1996). The nutritive value of some perennial
plant species in this study was evaluated according to the
chemical composition.
Total digestible nutrients percentage (TDNs%): The term
TDN is the only approximate measure of the feed energy avail-
able to the animal after digestion losses have been deducted
Lofgreen (1951). Table 7 shows that, the maximum value of
TDN% was found in N. mucronata (58.82), while, the mini-
mum value of TDN% (55.65%) was obtained to A. articulata.
Table 7 Nutritive value of some perennial native plants grown into range plant communities during autumn season.
Scientiﬁc name DCP TDN DE ME NE GE
% in DM (Mcal kg1) (kcal 100 g1)
Stipagrostis ciliata 4.32 56.87 2.40 1.97 0.98 394.31
Gymnocarpos decandrum 3.52 57.15 2.40 1.96 0.98 402.50
Artemisia herba-alba 6.50 56.83 2.80 2.30 1.15 420.98
Lygeum spartum 3.80 57.99 2.75 2.26 1.13 426.44
Helianthemum lippii 6.93 56.51 2.79 2.29 1.14 426.04
Deverra tortuosus 5.87 55.69 1.89 1.55 0.77 431.01
Anabasis articulata 5.48 55.65 2.48 2.03 1.02 372.78
Noaea mucronata 1.40 58.82 2.76 2.26 1.13 398.02
DCP: digestible crude protein, TDN: total digestible nutrients, DE: digestible energy, ME: metabolized energy, NE: net energy, GE: gross
energy.
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the forage plant species in the present study is ranked ‘‘good’’
according to the scale suggested by Boudet and Rivere (1968).
H. lippii and A. herba-alba have the highest value of (DCP)
6.93 and 6.50 respectively, while, N. mucronata had the lowest
value1.40 Table 7.
Gross energy (GE kcal 100 g1): gross energy was calcu-
lated from chemical analysis, it was ﬂuctuated between
431.01 in D. tortuosus to 372.78 (kcal 100 g1) in A. articulata
Table 7.
Net Energy (NE Mcal kg1): in the present investigation
(NE) was ranged between (1.15 Mcal kg1) and
(0.77 Mcal kg1.), Artemisia herba -alba and H. lippii have
the maximum values of (NE), 1.15 and 1.14 Mcal kg1 respec-
tively, While, the minimum value 0.77 Mcal kg1 was noticed
to D. tortuosus Table 7.
Digestible energy (DE Mcal kg1) and metabolized energy
(ME Mcal kg1): the highest value of (DE) and (ME) was
recorded to A. herba-alba species 2.80 and 2.30 respectively.
Meanwhile, D. tortuosus species gave the lowest value of
(DE) and (ME) 1.89 and 1.55 respectively Table 7. These
results are agreement with those recorded by Heneidy (1996).
Consequently, it demands more scientiﬁc researches and
better management to conserve the grazing system and to help
in making more improvement to this system without deteriora-
tion (Heneidy, 2000).
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